Purpose To report the clinical course and the optical coherence tomography angiography (OCTA) findings of patients presenting with paracentral acute middle maculopathy (PAMM) and central retinal vein occlusion (CRVO). Methods Retrospective case series. Clincal records and multimodal imaging findings of patients presenting with PAMM and CRVO were reviewed. Results Three eyes of three patients (2 males; mean age: 66 years) were included in the study. Mean follow-up was 9 months and images using OCTA (AngioVue OCT angiography system, Optovue, Inc., Fremont, CA, USA) were available at the last follow-up visit. During follow-up, best corrected visual acuity (BCVA) of case 1 was unchanged at 85 ETDRS letters and OCTA revealed a mild attenuation of the perifoveal deep capillary plexus (DCP); in case 2, BCVA changed from 83 to 77 ETDRS letters and OCTA revealed patchy areas of attenuation and pruning of the DCP; in case 3, BCVA decreased from 26 to 8 ETDRS letters and OCTA revealed extensive areas of DCP dropout. Conclusion The natural course of visual acuity in patients with PAMM secondary to CRVO may vary. In these patients, the extent of DCP dropout on OCTA may reflect the extent of visual acuity impairment.
Introduction
With the advent of the spectral domain optical coherence tomography (SD-OCT) technology, the appearance of abnormal bands of hyperreflectivity have been identified as markers of retinal ischemia. 1 Paracentral acute middle maculopathy (PAMM) is a recently described manifestation presenting with hyperreflective band-like lesions within the midretina on SD-OCT. 2 Although it was initially described by Sarraf et al 2 as a variant of acute macular neuroretinopathy, PAMM is currently considered a clinical finding related to ischemia of the deep retinal vascular layers. 3 This finding has been reported to be either idiopathic occurring as an isolated event in otherwise healthy subjects 2 or secondary to a large spectrum of retinal vascular disorders and systemic conditions including central retinal vein occlusion (CRVO). 4, 5 In this report, we describe the clinical course and imaging findings that include the use of OCT angiography (OCTA; AngioVue OCT angiography system, Optovue, Inc.) of three patients with PAMM secondary to CRVO.
Case reports

Case 1
A 55-year-old woman was referred for sudden onset paracentral scotoma in the right eye (RE) (Figure 1 ). She presented with hypercholesterolemia and a history of transient ischemic attack. Best corrected visual acuity (BCVA) was 85 ETDRS letters in both eyes. Fundus examination of the RE revealed a CRVO. No abnormalities were detected in the fellow eye. On SD-OCT, the RE showed typical features of PAMM. After 16 months of follow-up, BCVA was unchanged in both eyes; signs of the CRVO were resolved but the patient's scotoma remained unchanged. SD-OCT revealed thinning of the inner nuclear layer (INL), and on OCTA, there was good perfusion of the superficial capillary plexus (SCP), but deficits were found in the perifoveal deep capillary plexus (DCP). 
Eye
Case 2
A 71-year-old man was referred for sudden acute-onset nonspecific visual loss in the left eye (LE) (Figure 2 ). Apart from controlled hypertension, his medical history was unremarkable. BCVA was 84 letters in the RE and 83 in the LE. Fundus examination of the LE revealed a CRVO. No abnormalities were detected in the RE. SD-OCT scans showed typical features of PAMM in the LE. After 2 months, thinning of INL was noted on SD-OCT scans. BCVA was stable in the RE and was 77 letters in the LE. On OCTA, there were patchy areas of attenuation and pruning of the DCP of the LE.
Case 3
A 72-year-old man was referred for a sudden onset drop of vision in RE (Figure 3 ). He suffered from controlled hypertension and he had a history of myocardial infarction. His ocular history was unremarkable. BCVA was 30 letters in RE and 82 letters in LE. Fundus examination of the RE revealed venous engorgement and a retinal hemorrhage at the posterior pole. Filling was slow during venous phases of fluorescein angioraphy (FA) and the SD-OCT scan showed typical features of PAMM. No abnormalities were detected in the fellow eye. After 9 months, SD-OCT showed thinning of INL and BCVA had decreased to eight letters in the RE and was stable in the LE. At this visit, extensive dropout of the DCP of the RE was seen on OCTA.
Discussion
The retinal vasculature is composed of superficial, intermediate, and deep capillary plexus. Isolated ischemia of the intermediate and DCP is thought to be responsible for the manifestations of PAMM. This hypothesis was based on the SD-OCT evidence of INL thinning that appears during the natural course of this disease. The same hypothesis has been further supported by a recent study showing that PAMM lesions may occur in angiographically silent retinal artery occlusion. 6 FA is currently the gold standard to image retinal ischemia. This imaging modality allows visualization of the SCP in excellent detail, however, the intermediate and DCP are not seen. 7 With increasing scan speeds, high resolution tomographic data acquisition and use of phase variance or decorrelation signals from blood cells within the vasculature and three-dimensional images of the retinal vessels can be generated. Essentially, en face visualization, layer by layer of the retina, with its constituent vascular beds is now a reality permitting better clinicopathological correlations to be made even in vivo. 7 Recently, case reports and case series have imaged PAMM with OCTA-demonstrating areas of attenuation and pruning of the DCP. [8] [9] [10] [11] [12] However, little is known about the natural course of PAMM secondary to CRVO and no correlation between the natural course of the visual acuity and the extension of the DCP has been reported so far. In our series, we showed that the visual outcome of PAMM associated with CRVO may vary, and in our cases, the extent of the DCP involvement on OCTA reflected the extent of the visual acuity impairment.
Summary
What was known before K Paracentral acute middle maculopathy (PAMM) is a recently described optical coherence tomography (OCT) manifestation related to ischemia of the deep retinal circulation. Unlike fluorescein angiography, OCT angiography (OCTA) is able to visualize and delineate the extent of ischemia in the deep capillary plexus (DCP) in patients with PAMM.
What this study adds K The natural course of visual acuity in patients with PAMM secondary to CRVO may vary. In these patients, the extent of the DCP involvement on OCTA may reflect the extent of the visual acuity impairment.
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